Keywords: pregnancy neonatal morbidity severe acute maternal morbidity perinatal mortality Thirty-seven percent of under-five deaths occur in the neonatal period. Identifying and correcting factors that contribute to neonatal and maternal care are of the utmost importance. Evaluation of severe acute maternal morbidity, also known as ''near miss'', is used to improve obstetric practice. Neonatal near miss in conjunction with neonatal mortality can be used in a similar fashion to identify deficiencies in care. No accepted definition of neonatal near miss currently exists. None of the neonatal morbidity scoring systems is applicable or appropriate for this purpose. Organ system based criteria are objective and allow for identifying severe morbidities and identifying primary causes. This system can be of use in a variety of settings to identify health system problems and to institute remedial action where necessary.
The term near miss (close call) in paediatrics and neonatology is mostly used in the context of almost adverse events and potential adverse events in the intensive care unit. 6, 7 Another frequent paediatric use of ''near miss'' is in the context of sudden infant death syndrome (SIDS). 8 Used differently the definition of neonatal near miss (NNM) can, however, aid in assessing and improving obstetric practice in diverse settings. No accepted definition of NNM in this context currently exists.
Will defining NNM make a difference?
The ''Saving Babies [2003] [2004] [2005] : Fifth Perinatal Care Survey of South Africa'' is a report based on a Perinatal Problem Identification Program (PPIP). 9 Approximately 20% of births in South Africa have been entered into the program for this period. The primary obstetric causes of early neonatal deaths are listed in Table 1 . These conditions, together with stillbirths, represent the focus areas for improvement of obstetric care in all other developing countries. These conditions, however, are also present in neonates surviving the neonatal period. Statistics on the surviving babies are not necessarily collected when assessing health care in pregnancy. This may give a false sense of complacency that everything is well. It may, however, be that these babies are surviving despite deficiencies that still exist in the obstetric service.
Including the near miss cases will have several advantages compared with looking at the mortality only. As the number of ill survivors identified most likely will be approximately four times the number of deaths, conclusions and reporting on maternal care issues will be more rapid. This is true especially where the number of neonatal deaths is low.
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Other advantages of identifying neonatal near misses are: lessons learnt from near misses will reinforce the lessons learnt from assessing deaths, it may provide relevant controls for neonatal deaths, since many babies who die pass through a phase of organ dysfunction before dying, and comparative ratios/indices can be calculated.
11 An example of this is the Mortality Index.
The Maternal Mortality Index is defined as the ratio of the maternal deaths to the sum of maternal deaths and maternal near misses and represents the proportion of women who present with near miss criteria and subsequently die. This index is used to assess the standard of care in specific maternal conditions. 11, 12 In the same manner, a neonatal mortality index can be calculated.
Where should the focus for investigating morbidity and deaths lie? Clearly, spontaneous preterm delivery is the leading cause of neonatal mortality and morbidity and deserves all the attention possible.
Intrapartum asphyxia and trauma constitutes a major group of survivors where further investigation into the circumstances surrounding the pregnancy and birth may be necessary. The majority of these babies will not die, but the presence of asphyxia and its sequelae may point to serious deficiencies in the obstetric care.
Looking at surviving mothers with hypertensive disorders and abruptio placenta, the focus should be on correct action by personnel in dealing with hypertension, poor fundal growth and poor obstetric history with timely referral to appropriate levels of care. Maternal infection, sometimes difficult to diagnose, is often an unexpected finding and one of the conditions easily overlooked in the management of pregnancy and the delivery. Many cases of idiopathic preterm labour are likely due to infections. Identifying perinatal infections in babies and subsequently investigating maternal illness may sensitise clinicians to diagnose and treat infection in time.
A substantial amount of babies are born with congenital abnormalities. They survive in most instances. Unexpected finding of these abnormalities must lead health care workers to focus on aspects such as maternal age, family history, amniotic fluid volume, and ultrasound findings if available.
Identifying IUGR cases will focus attention on foetal growth monitoring and good antenatal care. Maternal diseases such as diabetes mellitus are an often overlooked cause of perinatal mortality. Babies of these mothers often present with pathology in more than one organ system, e.g. hypoglycaemia, cardiac disease, and respiratory distress. Screening mothers for and treating gestational diabetes will lead to a reduction in perinatal deaths. 13 
Defining neonatal near miss (NNM)
Many systems that score neonatal morbidity exist. The question is whether we can use any of these existing assessments of morbidity to define NNM. Neonatal scoring systems were developed for a variety of uses and some are fairly complicated and cumbersome to use. In the setting of health services in developing countries where improvement in obstetric services are of the utmost importance, they are in most instances neither suitable nor applicable.
Reasons for developing these scoring systems include adjusting mortality in a particular hospital or population for morbidity of their infants in order to allow comparisons. High-risk infants who need specific interventions may be identified. It can also be used to give prognostic information to parents about their baby, but this practice is fraught with difficulty and the use of scoring systems in this scenario has been limited. 14 The ideal neonatal scoring system should have the following properties: ease of use, applicability early in the course of hospitalisation, ability to reproducibly predict mortality, specific morbidities, or cost for various categories of neonates and usefulness for all groups of neonates to be described. 15 The choice of variables to be included in these scores is extremely important. A balance need to be found between complex scoring systems containing many variables and/or special investigations and a simpler model that is easy to use but not as accurate.
The scoring systems generally available will be summarised briefly.
National Therapeutic Intervension Scoring System (NTISS)
The National Therapeutic Intervension Scoring System (NTISS) is a modification of an adult intensive care score and is a severity of illness index. 16 It is based on interventions/management of the child and not on physiological variables. Many of these interventions are not standard amongst units and many are not available across the board.
NICHHD (National Institute of Child Health and Human Development)
This score was developed in order to predict mortality risk for infants weighing 500-1500 grams at birth. 17 Factors identified on admission were used to develop this score. They include birth weight, SGA, race sex, and Apgar score at one minute.
CRIB (Clinical Risk Index for Babies)
The CRIB score was developed to predict mortality for infants born at less than 32 weeks of gestation. Logistic regression was used to identify six variables most predictive of mortality. 18 The CRIB II uses the birth weight by gestation and sex together with the maximum base deficit in the first 12 hours and the admission temperature to predict mortality. This score needs to be validated and may be influenced by factors affecting the admission temperature of the neonate. 
SNAP (Score for Neonatal Acute Physiology)
This severity index is based on 28 items collected during the first 24 hours of life. 20 Results of special investigations, as well as physiological measurements, are included in this score. It assesses many body systems but the information is often difficult to collect. The SNAP-PE (Score for Neonatal Acute Physiology -Perinatal Extension) adds birth weight, SGA and low Apgar score at 5 minutes to the SNAP score. 21 
SNAP II and SNAP-PE II
The SNAP and SNAP-PE scores were modified to make it easier to use and validated on cohorts of 10,819 and 14,610 patients. 22 Variables were decreased to the following six: mean blood pressure, lowest temperature, PO 2 /FIO 2 ratio, serum pH, multiple seizures and urine output. By adding the perinatal extension factors as above, the SNAP-PE II was produced. These scores predict mortality. The Berlin Score is a score for comparing mortality risk in very low birth weight infants. Factors included are birth weight, grade of RDS, Apgar score at 5 minutes, artificial ventilation and base excess at admission. 23 
NMPI (Neonatal Mortality Prognosis Index)
This index selects prognostic factors up to 12 hours after admission. 24 Included are gestational age, birth weight, cardiac arrest, PO 2 /FIO 2 ratio, major congenital malformations, sepsis and base excess. The NBRS (Nursery Neurobiologic Risk Score) predicts neurological outcome in VLBW infants. 25 It is clear that none of these systems are ideal for use in defining the neonatal near miss. Which factors should we then look at when trying to identify a near miss?
Organ system based criteria, similar to those used in the definition of maternal near miss, are objective and allow for identifying severe morbidities and primary causes. 4 Defining a neonatal near miss (NNM) in this context has been looked at by Mukwevo. 10 It included treating abnormalities in any organ system or supporting these systems within three days of delivery. Markers included in the definition were:
Respiratory failure/dysfunction Cardiac failure/dysfunction CNS failure/dysfunction Hypovolaemia Haematological failure/dysfunction Endocrine failure/dysfunction Renal failure/dysfunction Immune system: response to infection/dysfunction, e.g. neutropaenia Musculoskeletal morbidity GIT/Hepatic failure/dysfunction
In each of these groups, primary obstetric causes of the morbidity were subsequently identified. The rate for NNM defined by using these markers was calculated as 24.7/1000 live births and was approximately 4 times that of the neonatal death rate (6.3/1000). Unpublished data from the same unit showed a similar NNM rate (25.8/1000) for the year 2007. A Neonatal Mortality Index of 20.5% was calculated as described above.
Most cases of NNM came from abnormalities in the respiratory failure/dysfunction group (63%), then the immunological group, which includes infections (21.2%), followed by dysfunction or failure in the central nervous system (5.0%).
When comparing primary causes of death or morbidity, the real value of defining NNM becomes evident, as can be seen in Table 2 .
Many more cases of intrapartum asphyxia, trauma and antepartum haemorrhage were identified. If only deaths had been used to evaluate care, many cases with definite modifiable factors would have 
Conclusion
It is necessary to develop and validate an easy-to-use simple definition of the neonatal near miss in order to help improve the obstetric care in institutions, especially those with few neonatal deaths. This will be used with neonatal mortality data to assess and improve the quality of their obstetric care. An organ system dysfunction/failure approach similar to that used in the classification of SAMM is an objective method, which can be of use in a variety of settings to identify health system problems and to institute remedial action where necessary.
Summary
The fourth millennium development goal of reducing by two-thirds, between 1990 and 2015, the under-five mortality rate is largely dependent on reducing the infant mortality rate. Identifying and correcting factors that contribute to neonatal and maternal care are thus of the utmost importance. Maternal near-miss reviews are used as a tool for monitoring the quality of maternity services. The term near miss (close call) in paediatrics and neonatology is mostly used in the context of sudden infant death syndrome (SIDS) or almost adverse events and potential adverse events in the intensive care unit. Used differently, the definition of neonatal near miss (NNM) can, however, aid in assessing and improving obstetric practice in diverse settings. Including the near miss cases will have several advantages compared with looking at the mortality only. As the number of ill survivors identified will exceed the deaths by far, conclusions and reporting on maternal care issues will be more rapid. This is true especially where the number of neonatal deaths is low.
No accepted definition of NNM in this context currently exists. None of the neonatal morbidity scoring systems is applicable or appropriate for this purpose. Organ system based criteria are objective and allow for identifying severe morbidities and identifying primary causes. This system can be of use in a variety of settings to identify health system problems and to institute remedial action where necessary.
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Practice points
Information on neonatal morbidity should be looked at in conjunction with neonatal mortality when identifying aspects that may improve care in pregnancy. Assessment of neonatal morbidity with the view of identifying disease in the mother should be routine practice. 
Research agenda
Criteria to define the neonatal near miss (NNM) should be standardised. Near miss data should be used together with neonatal mortality data as a tool in the assessment of obstetric care.
